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European Association
for Storage of Energy

THE EUROPEAN ASSOCIATION
FOR STORAGE OF ENERGY...

.. Is the voice of the Energy Storage community, actively promaoting
Energy Storage in Europe and worldwide

.. actively supports the deployment of Energy Storage as an indispensable
instrument within the framework of the European energy and climate
policy to deliver services to, and improve the flexibility of, the
European energy system

.. contributes to building a European platform for sharing and
disseminating Energy Storage-related information

.. supports the transition towards a sustainable, flexible and
reliable energy system in Europe

EASE - Activity Report 2013



‘By building up a more flexible
energy system it will be easier

2014 marks the start of Horizon 2020,
the EU's biggest research and innovation
programme to date with nearly €80 billion of
funding available over the next seven years.
In line with the Europe
2020 strategy for smart,
sustainable and inclusive
growth, Horizon 2020 is a
next-generation research
and innovation programme

for the European Union to intro-
duce renewables, accelerate the
decarbonisation of the electricity
supply and improve the efficiency
of electricity transmission and
distribution.”

designed to deliver results
for our citizens, help inno-
vative businesses prosper
and support our econo-
mies. With its three main
aims - to support excellent
science, to foster industrial

leadership and to tackle our

big societal challenges - it
promises more breakthroughs, discoveries
and worldfirsts by taking great ideas from
the lab to the market.

With Horizon 2020 the EU has targeted
investment in research and innovation
that can have a real impact benefitting
the citizen. Energy is one of the grand
challenges we need to tackle with a com-
mon effort: we need energy to extract and
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process raw materials; we need energy to
transform them into manufactured good
and products; we need energy to trans-
port these products to the customer - and
the customer needs energy for her/his
daily life.

The need to ensure secure, affordable,
clean and sustainable energy supplies is
therefore one of the seven societal chal-
lenges of Horizon 2020 and a top politi-
cal priority for Europe's leaders. Indeed,
on 22 January the Commission set out
its 2030 climate and energy goals for a
competitive, secure and low-carbon EU
economy. Horizon 2020 will play a pivotal
role in achieving these goals and the re-
cently launched calls for proposals are in
full alignment with them. The Strategic En-
ergy Technologies (SET) Plan remains the
central pillar of coordination of research
and innovation actions between Member
States, Horizon 2020 and the Euratom
framework programme for nuclear re-
search which together are expected to sub-
stantially leverage investment in this area.

Innovations in the field of energy sources
and their integration into the energy sys-




tem are playing a fundamental role in the
environmental, energy and sustainabil-
ity policies. Europe is already among the
world leaders in the deployment of renew-
ables, but that is not enough.
We need to develop renewa-
bles and maintain the high
quality of our electricity supply,
which is first class in the world.
In this context, Energy Storage
can make a key contribution
in enabling the EU to develop
a low-carbon electricity sys-
tem while maintaining the high
standard of reliability. Energy Storage can
be one of the sources of flexibility that can
locally improve the management of distri-
bution networks, reducing costs and im-
proving efficiency.

The importance of flexibility and Energy
Storage can clearly be seen in the funding
priorities: from €52 million in the seven
year programming period of the Seventh
Framework Programme for Research
and Technological Development to €70
million just for the first two years of Ho-
rizon 2020. In this context three calls
for proposals have been included in the

2014-2015 Work Programme to cover
small and large scale Energy Storage
and the development of the next genera-
tion technologies for Energy Storage. By

"Energy Storage can be one of the
sources of flexibility that can locally
Improve the management of distri-
bution networks, reducing costs

and improving efficiency,.

building up a more flexible energy system
it will be easier for the European Union to
introduce renewables, accelerate the de-
carbonisation of the electricity supply and
improve the efficiency of electricity trans-
mission and distribution.

From the beginning of my mandate | was
adamant that our scientists and entre-
preneurs must have easier access EU
research funding and less red tape, and
with Horizon 2020 | believe that we have
achieved this. We count on Europe’s sci-
entists to produce the excellent research
needed to tackle the major societal chal-

lenges and underpin innovation, so why
put extra barriers in the way? Similarly,
Horizon 2020's business-friendly and rad-
ically simplified rules and procedures will
help more private enterprises
realise their full potential and
become market leaders. In
this context, the new pro-
gramme foresees funding for
the pre-competitive stages, a
measure aimed at innovation.

| am convinced that EASE wiill

play an important facilitating
role in mobilising its members to rise to
one of the biggest challenges the Europe-
an Union will need to face in the following
decades. By working together and sharing
knowledge we can make Europe's energy
system fit for generations to come.

Maire Geoghegan-Quinn
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AN\ow that policy has shown the way for
the energy revolution, It is time for the
private secter to take up.the torch and

see the change through.”
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O00® WELCOMING WORDS BY EASE PRESIDENT BERNARD DELPECH

The way we generate, manage and use
energy has been shifting fundamentally in
recent years and so has the energy sec-
tor. Energy Storage accompanied these
transformations and supported the pros-
pect of a more flexible, efficient, and low
carbon energy system.

Europe has been a pioneer in reinventing
the energy sector. All over the continent
more environmental friendly ways to gen-
erate energy have been slowly asserting
their presence in the energy mix. But
changes always come with a price; new
limitations and difficulties are to be dealt
with in the new energy system.

First of all, the newly introduced technolo-
gies come with their own specificities. The
power produced by renewable sources
is often variable. Their generation is also
more likely to be spread out over larger
areas where the required connection to
the main grid does not necessarily exist.
These characteristics have to be consid-
ered and have to be reflected in the new
structure of the energy system. In the
recent years we have witnessed a strong

prioritisation to innovate our power gen-
eration. This asymmetric development
needs to be compensated for, in order to
successfully keep pushing the implemen-
tation of the energy revolution.

This brings me to a second challenge. Like
any change, the reinvention of the energy
sector has to be driven. To this stage, the
energy change was mainly the prerogative
of politics through the usage of support
schemes and regulation. This strategy
was successful in triggering creativity at
an early stage and in backing businesses
who take risks by exploring new ways to
look at power generation. Unfortunately,
this effect is increasingly fading, with sub-
sidies turning from the means to an end,
to the end in themselves. At the same
time, the public is becoming increasingly
aware of the growing energy bills for
households and businesses.

Now that policy has shown the way for the
energy revolution, it is time for the private
sector to take up the torch and see the
change through. The large variety of po-
tential Energy Storage based solutions to

address the limitation of the new energy
system leave no doubt that Energy Stor-
age is one of the keys to a future flexible
energy system. But more research is
needed to explore the full potential that
Energy Storage can play in the way we
deal with energy in an effective and flexible
way in the interest of all stakeholders.

v )T
A

Bernard Delpech
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ENERGY STORAGE INTRODUCTION

Patterns of energy supply and consumption are changing rapidly. The main factors of this evolution are a fast increasing rise of inter-

mittent or variable renewable energy sources and distributed generation, changing market regulations and stringent environmental

targets. Given this scenario there is a considerable pressure on stakeholders to evolve in order to meet these new demands.

Energy Storage can deliver a number of
strategic services both on the regulated
and deregulated side of the power busi-
ness, addressing five major challenges:

1. balancing demand & supply
managing transmission &
distribution grids

3. ensuring energy efficiency

4. promoting demand side
management

5. contributing to a competitive
& secure electricity supply

Energy Storage devices are ‘charged’
when they absorb energy, either directly
from renewable generation devices or
indirectly from the electricity grid. They
‘discharge’ when they deliver the stored
energy back into the grid. Charge and
discharge normally require power con-
version devices, to transform electrical
energy (AC' or DC?) into a different form
of chemical, electrical, electrochemical,
mechanical or thermal form of energy.

There exist numerous storage solu-
tions, which reflect the different techni-
cal requirements depending on whether
a larger number of small, local storage
facilities or a smaller number of large,
central facilities are to be used.

Lithium-lon - Battery systems Saft
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The two main parameters to differenti-
ate Energy Storage solutions are:

* Power: can reach from a few W up to
hundreds of MW for centralised bulk
Energy Storage devices

* Time: storage may perform charge or
discharge functions over milliseconds,
a few seconds or minutes (e.g. for grid
services like frequency stabilisation),
minutes to a few hours (smoothing or
time shift of renewable generation),
up to days and weeks (balancing long
term fluctuations in generation and
consumption)

Multiplying power by time delivers the ca-
pacity or energy content of the storage
device.

1. AC - Alternate Current

2. DC - Direct Current
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Quotes from EASE Members
“Storage, in all its forms, is vital Variable Speed Pumped Hydro Storage power plant

to integrating intermittent sources Alstom
of renewable energy into the European
energy system. EASE ensures that
EU policy makers have the necessary
knowledge and background on all
Energy Storage options to make
informed decisions.”

Smart Electric Thermal Storage System
‘Quantum’ space and water heating system
Glen Dimplex




ENERGY STORAGE TECHNOLOGIES

EASE supports all Energy Storage tech- EASE organises them in five classes
nologies and believes that storage needs

to be addressed agnostically. To better
deal with the complexity of Energy Stor-
age, EASE has split it up in 5 classes:

Electrical
Energy Storage
chemical, electrical, electrochemical, me-
chanical and thermal.

. Super-
Synthetic . .

The list intends to be illustrative rather Hydrogen Na%ural Gas Capacitors I\;““"“‘E“'E%1
than exhaustive. agnetic

EASE is producing a set of Technology

Descriptions, corresponding to the sub- El - H
ectrochemical Mechanical

sets of the 5 Energy Storage classes. echanica

They describe the physical principles, Energy Storage Ener‘gy Stor‘age
the important components, the key per-

formance data and the design variants, : Diabatic
while briefly going Classic Flow Compressed
) Batteries Batteries .
/ into the state of Rir
240 @ the art of each
satit -

s . | technology and ‘ @
\lanadium
Red-0x

Chemical
Energy Storage

|
%i

the expected
future devel-
opments.
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Storage Air
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Thermal
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Heat
(hot water/
PCM?)

Packed-bed Molten Salt

(Heat/CSP?

Heat Storage thermal)

1. ES - Energy Storage

2. PCM - Phase Change Material

3. CSP - Concentrated Solar Power

4. SETS - Smart Electric Thermal Storage
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Adding value along the energy system

Black Start

Conventional
Generation

Arbitrage

Support to
conventional
Generation

Participation
to the primary
frequency

Improvement
control

of the
frequency
stability of
weak grids

Participation
to the
secondary
frequency
control

Investment
deferral

Participation
to the tertiary
frequency

control Participation

to angular
stability

Dynamic,
local voltage

- control
Continuity
of energy

End-user supply

peak shaving

Customers
Services

Time-of-use
energy cost
management

Limitation
of upstream
disturbances

Particular
requirements
in power
quality

Compensation
of the reactive

power

ENERGY STORAGE MAIN APPLICATIONS

Distributed
Generation
flexibility

Capacity
Firming

Renewable
Generation

Limitation
of upstream
perturbations

Curtailment
minimisation

Capacity
support

Distribution

Contingency

grid support
Intentional
islanding

Reactive
power
compensation

Distribution
power quality

Limitation
of upstream
perturbations

Energy Storage can be useful in many ways
to the energy system. It can be integrated
at different levels of the electrical system:
from power generation, transmission and
distribution to the costumer. The final
consumer plays an important role in the
future Energy Storage landscape through
ownership of devices either domestically or
through vehicle-to-grid technologies.

As an example, intermittend power genera-
tion can benefit from Energy Storage appli-
cations as it, amongst others:

* Improves reliability of production planning
and output forecasting

 Optimises integration of wind generators
into the medium voltage grid at their
point of connection

* Alleviates grid disturbances in regions of
high wind penetration, e.g. when genera-
tion stops abruptly

* Stores massive wind energy in times of
excess production, avoiding curtailment

EASE has identified and described a com-
prehensive set of Energy Storage applica-
tions and organised them by segment of
the energy system.

It is of course important to keep in mind that
most Energy Storage devices offer several
services along the energy value system.
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INTERVIEW WITH DIRECTOR-GENERAL DOMINIQUE RISTORI

Over 2013, discussions on EU energy
policy have increasingly focused on the
“after 2020” time period, with policy-
makers looking ahead to 2030 or even
2050. What is your vision for Europe’s
energy system in 20307 And what do
you think needs to be done to get there?

We believe that for the energy
sector long-term thinking and
stable investment conditions
are essential. This has been the
main aim for the Commission's
EU Energy Roadmap 2050
and the recent 2030 energy
and climate policy framework.
We are convinced that the EU
can become the champion of
low-carbon economies while
further developing its com-
petitiveness, building on the successes
of the 20-20-20 strategy, but adapting it
to the changes since 2007. A reduction
in greenhouse gas emissions by 40%
below the 1990 level, an EU-wide binding
target for renewable energy of at least
27% and renewed ambitions for energy
efficiency policies are the pillars of the
new EU framework on climate and ener-
gy for 2030. This also implies important
transformations in the EU energy sector:

we need to complete the Internal Energy
Market, we need to improve competition
in the market (particularly at the retail lev-
el), we need to improve the level of inter-
connections in the EU, make the most of
our indigenous sources... all this will help
us decarbonise our economy while keep-

“The key question will be how to
integrate large amounts of Energy
Storage into the electricity system
so that the curtailment of renewa-
bles can be minimised while at the
same time reducing the energy
costs for the consumers.”

ing energy prices on check and creating
growth and jobs. This is why the 2030
framework we propose also identifies a
number of energy indicators that will need
to be closely monitored over time to as-
sess our progress in these areas.

What role does the European Commis-
sion think Energy Storage can play in
meeting the targets agreed for green-
house gas emission reduction for do-
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mestic EU emissions and for the share
of renewable energy in the EU?

Energy Storage can play an important
role in increasing the maximum share of
variable renewables (such as Wind and
Photovoltaics) while ensuring the stability
and the security of our electric-
ity system.

Energy Storage can also play an
important role in reducing the
need to curtail intermittent re-
newables.

The key question will be how to
integrate large amounts of En-
ergy Storage into the electricity
system so that the curtailment
of renewables can be minimised
while at the same time reducing the energy
costs for the consumers.

Renewable Energy Sources integration
- above a certain threshold - implies a
paradigm shift in the way energy mar-
kets and grids are organised. Most of the
existing regulation was created with a
centralised power generation system in
mind. Do you believe that this regulation
needs to evolve in order to allow new grid




services to emerge?

Increasing shares of renewable electricity
challenge the way the electricity system
and market work - from a mainly central-
ised system to a system with also signifi-
cant distributed production connected at
people's homes, and from a system based
mainly on storable fossil fuels to a system
where output varies with the weather. It
finally also implies a move towards infra-
structure with high capital but zero fuel
costs. Regulation needs to adapt so that
our common objectives of cost-compet-
itive, sustainable and secure energy can
be reached. For example we need to en-
sure that network operation becomes
smarter and customers are able to better
respond to changes in energy production.
We will also require more coordinated
wholesale market operations and provide
for a closer cooperation between trans-
mission system operators.

Many storage technologies are not yet
fully integrated into the market. Do you
believe that some technologies should
be pushed more than others?

Public bodies such as the European Com-
mission should avoid picking winners in

favouring one technology over another.
Instead our task is to create the right
market conditions so that various tech-
nologies and solutions can compete. It is
in this very spirit that the Commission's
research and innovation programme
supports all technologies, all sizes, all lo-
cations; it supports innovation in technal-
ogy and innovation in business models in
parallel. The successful technologies of
the future will have to offer flexibility, more
security and cost effectiveness. Whether
this is best achieved through large-scale
centralised storage or smaller local so-
lutions shall ultimately be decided by the
market. European companies are highly
active in this field: they are developing and
demonstrating a larger set of innovative
technologies for all sizes of storage, from
individual homes up to the hundreds of
MW scale. Further developments of in-
novative, non-mature technologies (of all
sizes and all technologies) are supported
by the Horizon2020 programme at a sig-
nificant level since 2014.

Energy Storage is a relatively new field,
but contains several technologies which
can be considered showcases of EU
Excellence, representing the technol-
ogy leadership of the EU in the field. Do

you believe that it is important for the
EU to retain this global leadership with
regards to the different Energy Storage
technologies?

The best way to assure the EU's leader-
ship in the future is by creating a favour-
able climate for market-based decisions
and the right business models. The large
shares of Photovoltaics in many countries
produces large amounts of electricity in
the middle of the day, where in the past
the electricity prices were highest. These
large shares of PV will not go away;, we
expect them to grow in many countries
over the next decade. Hydropower is part
of the solutions around Energy Storage
and contributes to increased flexibility. At
the same time we see new plans for large-
scale stationary battery systems being de-
veloped; they are based on new business
models. In the future we need to reward
flexibility, security, etc. if we want to keep
our leadership for different storage tech-
nologies and achieve our decarbonisation
goals for 2050.
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STRUCTURE

The General Assembly, composed of all EASE Members, is the supreme authority of the association. It appoints the Members of the Executive
Board, which implements the adopted policy and work programme. The Committees are working bodies, established to reply to the as-

sociation’s defined work programme.

EASE’s President oversees the implementation of the decisions taken
by the General Assembly and Executive Board and strives for the in-
creased impact of the association. He is assisted in his responsibilities
by the Vice-Presidents.

The EASE Secretariat, based in Brussels, is in charge of the daily work
of the association and maintains its internal and external relations.

Elected Positions

President
Bernard Delpech
EDF
Vice-President Vlice-President Vlice-President
Francois Bouchon Jillis Raadschelders Klaus Peter Rittgen
Saft DNV KEMA E.ON

Treasurer

Huah Loaue Secretary General
9 g. Patrick Clerens

Gaelectric
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Organisation Chart

General
Assembly
Bernard Delpech
EDF

Executive Board
Bernard Delpech
EDF

Secretariat
Patrick Clerens

TUR* ST+ .
Committee Committee BUM* Cum.mlttee
Luis Costa Heyko Donath Michael Lippert

Alstom E.ON Saft

*TVA : Technology and Value Assesment
ST : Strategy
COM : Communications

6" Meeting of the Executive Board in March 2013




The Founding

On the 27% September 2011, a group
of Europe’s leading players in the energy
sector, including manufacturers, utilities,
grid operators (TSOs and DSOs), consul-
tancies and academic bodies, came to-
gether in Brussels to sign the formal con-
stitution for the creation of the European
Assaociation for Storage of Energy (EASE).
This international non-profit association is
focused on acting as a coherent voice to
promote the roles of Energy Storage as
key enabling technologies for Europe’s
transition towards a sustainable, flexible
and stable energy system.

The 13 founding members of EASE are
Alstom, DONG Energy, E.ON, EDF, EnBW,
Enel, GDF Suez, Hitachi Power Europe’,
KEMAZ, RISOE®, RWE, Saft and Siemens.

The following members have joined EASE
since October 2011: ABB, BASF, Bosch,
CENER, CIRCE, DEME Blue Energy, Elia,
FIAMM, Fraunhofer UMSICHT, Gaelectric,
Gas Natural Fenosa, GE Energy Storage,
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Demand Outlook

Road Mapping
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GL Garrad Hassan?, Glen Dimplex, High-
view Power Storage, Hydrogenics, IK4-Cl-
DETEC, Isentropic, Kolibri Power Systems,
Maxwell Technologies, Panasonic, Saint-
Gobain, TDK Europe, Tecnalia and Terna.

The Reorganisation

In 2013, EASE underwent a drastic
change with the restructuring of its com-
mittees. Where before, there was a Tech-
nology and Strategy Committee, there is
now the Strategy Committee on the one
hand, and the Technology and Value As-
sessment Committee on the other, to bet-
ter represent the needs and tasks of the
association.

This restructuring went hand in hand with a
reorganisation of the Working Groups and
Task Forces of the respective committees.

The committees met for the first time
under the new structure during the Com-
mittee meetings of October 2013. It was
during these meetings and in the follow-
ing months that the new and the old com-

Strategy

Committee

!

Technology and
Value Assessment
Committee

!

dnoJg uoigeulpJooy

Communications
Committee

Structure in December 2013

EASE REORGANISATION

mittees established a new mission state-
ment, clearly defining the objectives and
synergies within EASE.

The Election

Together with the reorganisation of the
Committees, EASE had its first Executive
Board election in 2013.

In December 2013, the members of the
General Assembly came together to vote
upon half of 14 paositions - the remaining
to be put up for election in 2014 to en-
sure the continuity of the work. The voices
of transmission service operators Elia
(Belgium) and Terna (ltaly), and of tech-
nology supplier FIAMM (ltaly] joined those
of Alstom, DNV GL, DTU, E.ON, EDF, Enel,
Gaelectric, GDF Suez, MHPSE', RWE and
Saft, guaranteeing an even representa-
tion of the Energy Storage value chain.

1. Now Mitsubishi Hitachi Power Systems Europe (MHPSE])
2. Now DNV GL
3. Now DTU

Market Design

Stakeholder
Management

Brussels Advocacy
Group

External
Communications

4. PHS - Pumped Hydro Storage

5. CAES - Compressed Air Energy Storage
6. P2G - Power to Gas

7. CBA - Cost Benefit Analysis
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COMMITTEES

The existing Technology and Strategy
Committee was split up in 2013 into a
Technology and Value Assessment Com-
mittee and a Strategy Committee. This
restructuring went hand in hand
with the retirement/creation of
several Working Groups and
Task Forces - and a Coordina-
tion Group to ensure a proper
coordination between both
- and the definition of their
missions and their rules,
both for the newly founded
committees and the existing
Communications Committee.
Together, they work towards
to accomplishment of the goals
of EASE, namely to

* be the voice of the Energy Storage
community, actively promoting the
use of Energy Storage in Europe and
worldwide.

actively support the deployment of Energy
Storage as an indispensable instrument
within the framework of the European
energy and climate policy to deliver ser-
vices to, and improve the flexibility of, the
European energy system.

build a European platform for sharing
and disseminating Energy Storage-related
information.

support the transition towards a sustain-
able, flexible and stable energy system in
Europe.

Through their participation in committees,
EASE members get involved in the relevant
work areas of the association and contrib-
ute to shape the organisation’s expertise
and positions.

Technology and Value Assessment
Committee - TVAC

Created in 2013 as one of the succes-
sors of the Technology and Strategy Com-
mittee, the TVAC is the main responsible
for acquiring and delivering hard data.

A good example of this is the compilation
- part creation, part assembly - of the
Technology Descriptions. The TVAC has
a Working Group specifically dedicated to
Technology Facts, which contains several
Task Forces dedicated to specific Energy
Storage technologies. These Task Forces
are, amongst others, responsible for the
compilation of their Technology Descrip-
tions and the RD&D needs for that spe-
cific technology’.

The value of Energy Storage lies with the
different system services and their com-
bination. A second TVAC Working Group
takes care of the Energy Storage Appli-
cations and Economics, assisted by Task
Forces covering the entire value chain,
from Generation to End User. This Work-
ing Group aims to demonstrate the eco-
nomic viability of Energy Storage and to
identify any shortcomings hampering it.

18 - Activity Report 2013

Combining these two sides of
the same coin, the TVAC also
strives to get a better grasp on
the linkages between the differ-
ent technologies and the system

costs and to develop the next steps
necessary for the technologies’ market
uptake.

Logically following from this the TVAC is
also one of the responsibles for the crea-
tion of Energy Storage Roadmaps - like
the 2030 Roadmap published in 2013 -
and for all other technology related ques-
tions and requirements, both internal and
external. Lastly, the TVAC has a dedicated
Working Group to asses the demands
and trends of Energy Storage through
literature perusal and to make sure that
EASE is aware of any interesting develop-
ments.

1 RD&D - Research,
Development and
Demonstration



Strategy Committee - STC

Like the TVAC, the STC was created by the
splitting up of the Technology and Strategy
Committee. As its name indicates, the com-
mittee is dedicated to developing and ex-
ecuting a medium and long-term vision, out-
look and perspectives on the development
of Energy Storage and its industry in Europe.
To do this, the STC closely follows up any EU
policy that could be relevant for Energy Stor-
age, and keeps a close eye on the impact of
existing - and future - legislation.

Two important groups of the STC are
the Stakeholder Management Group and
its complementary Brussels Advocacy
Group. The former is focussed on identify-
ing priorities and elaborate strategies for
EASE engagement, the latter coordinates
the actions of EASE members, both in-
ternally and towards achieving the EASE
objectives. Other topics of interest of the
STC are, amongst others, the definition
and promotion of a fair market design for
all services and the promation of a policy
and tegulatory business framework con-
ducive to the necessary investments for
a growing storage market. The question
of market design, specifically, is more ex-
tensively dealt with by the Working Group
on Market Design. The work of this last
group includes, amongst others, the 7
High Level Recommendation published in
the 2030 Roadmap.

The STC of course also acts as an adviso-
ry body to the other committees and EASE
bodies on Policy/Strategic issues, as it
does to all interested external parties.

Communications Committee - COMC

In the committee restructuring, there was
a small shift in the COMC Working Groups
and Task Forces, with the Working Group
on Stakeholder Management moving to
the STC.

Apart from this small change, however,
the COMC mission remained the same;
to define and implement the EASE com-
munication strategy in terms of content,
media and target audience. This work is
often connected to the output of the other
two committees, leveraging their work
through professional and effective com-
munication; fine-tuning messages, launch-
ing documents and spreading the word on
relevant topics.

Two groups of tasks are more intimately
connected to the COMC, ensuring the
presence of Energy Storage in eyes and
minds of man; i.e. the organisation and at-
tendance of events and the presence of
EASE both online and in writing. The for-
mer is taken care of by the Events \Work-

ing Group, which takes care of both the
organisation of EASE events, such as
the Annual Reception, and of the attend-
ance to external events. The latter is the
domain of the External Communications
Working Group, which presides over the
EASE website (www.ease-storage.eu) and
all EASE publications.

At the end of 2013, the Programme Com-
mittee was created, to provide input and
assistance with the organisation of the first
Energy Storage Global Conference, that will
take place in November 2014 in Paris

Of course, as no topic is truly isolated and
as all topics require the input or output of
several Task Forces, Working Groups and
Committees, all EASE bodies cooperate on
a regular basis, ensuring the most inclusive
approach and accurate results.

Similarly, as all topics - their interplay and
importance - are prone to change, all
Working Groups and Task Forces can be
reorganised in order to better deal with
new situations.
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EASE DELIVERABLES

Joint EASE/EERA recommendations for
a European Energy Storage Technology
Development Roadmap towards 2030

EASE and EERA developed recommenda-
tions aimed at identifying critical Energy
Storage technology gaps and at providing
milestones for technology development.
The need for a coordinated approach in re-
search activities, thus leveraging and opti-
mising RD&D investments, is an important
aspect considered in the publication.

The technologies selected for the Road-
map are those that EASE and EERA judge
to have the most promising potential for
development to market-based deploy-
ment in a time horizon of 10-20 years.
Emphasis has been placed on the present
industrial maturity and the potential mar-
ket status for the technologies after ap-
propriate development.

The main document is accompanied by
an annexe which contains more detailed
technology descriptions and a brief over-
view of other Energy Storage Roadmaps
around the world.
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Energy Storage Database

During our 2™ Annual Re-
ception, our online Energy
Storage Database was
launched. Its aim is to give
visibility to the existing stor-
age projects - both demon-
stration and commercial. It
shows all types of Energy Storage
projects all over Europe, with more
information regarding commissioning
dates, involved companies and budget,
amongst others. It has been modelled to
be completely compatible with other (non-
European) databases, so as to maximise
the potential and usefulness of such a
tool. Like the Frequently Asked Questions
and the Glossary, this is a living document,
constantly being updated and improved,
based upon the input the secretariat gets.

Frequently Asked Questions

The FAQ is an online tool aimed at those
people with an interest - passing or pas-
sionate - in Energy Storage. The ques-
tions deal with the Economic, Technical,
Environmental and Poalitical

. _ J. ® . .
a'nd Regulatory d|men e ® o6
sions of Storage. Like
the Glossary, this iS 8 oo secoume

living tool, with ques-
tions - and answers - |
being added whenever
they become relevant. \\

Glossary —

This document - both online and

in PDF format - should be a great help
to anyone who needs to know anything
about anything to do with Energy Storage,
whether you want to know more about
the European Industrial Initiatives, or
whether you are confused about what a
High Voltage Line actually is. As this is a
living - organic - document, we will keep
adding terms as we encounter them.
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Media

Throughout its existence, EASE has caught
the attention of the media.

The article "Unlocking the value of Energy
Storage" was taken up by several maga-
zines and translated into French and Ger-
man. Amongst others, it appeared in the

/ "‘"I..-i. I.— i -
{

Unilocking the value of
energy storage

following publications:

* imagazin.at - May

* Oekonews - May

* International Solar - June

« efficientenergy.net - June

¢ Petroleum Review - August
¢ Flux Revue des Suplélec - September

\%.

In addition to this, there have been

several interviews, bath in writing

and video. The latest example is

the appearance of an editorial

of the Secretary-General in the
quarterly magazine of SETIS.

Website
All of these tools and deliverables can
be found on the EASE website, where we
bring together all the information anyone

could need to understand Energy Storage.

www.ease-storage.eu
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EASE MILESTONES 2013

EASE/EERA
Roadmap

The Joint EASE/EERA

recommendations for a

European Energy Storage
Technology Development .
Roadmap towards =
2030 was officially
launched

New Member
Terna, the Italian
Transmission System
Operator, joined
EASE

# [erna

February
2013

ENTSO-E CBA
Methodology
EASE contributes to the
ENTSO-E Cost-Benefit
Analysis methodology
for Energy Storage

EU Sustainable
Energy Week

EASE Policy
Breakfast
on DG Energy's Working
Paper: The future role
and challenges of
Energy Storage'
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EASE organised together
with Eurelectric & the StoRE
Project a High-Level Policy
Conference on 'Facilitating
Energy Storage to allow fast
growth of sustainable
energy'



2" Annual
Reception
EASE organises
its 2™ annual
reception.

European
Commission Public
Consultation
EASE responds to the
public consultation on a
2030 Framework

for Climate
and Energy
Policies

Glossary
EASE publishes
its Energy Storage
Glossary on the
website

EASE Policy
Breakfast
on DG Energy's Green
Paper: 'A 2030

NER300
EASE presented
Energy Storage at

Framework for the European
Climate and Energy Parliament’s
Policies'

Public Hearing on
NER300

Position Paper
EASE commented
on the Network Code on
Load-Frequency Control
and Reserves

September [ October . November NN December [
2013 2013 2013 2013

Consultation on the
Network Code Electricity
Balancing

EASE

[ ] (3 [ ] [
[ ] ° ° °
° o ° °
[ L4 ° °
° L4 ° °
ENTSO-E Public . o :
Consultation . i o /
EASE responds to . . New
the ENTSO-E Public . o <~ Member
. BASF joined
.
[ ]

Lunch European
Parliament
EASE and EERA organised

FAQs a lunch discussion on the
EASE publishes its Roadmap, hosted by the
Frequently Asked Member of the European

Parliament Maria da
Graca Carvalho

Questions with regards
to Energy Storage
on the website

National
Associations meeting
EASE organised the
first coordination meeting
with the different
national associations
in Europe

Database
EASE launches
its Energy Storage
Database on the
website

EASE - Activity Report 2013 23



EVENTS

In 2013, the association both organised its own share of events, and participated in those
organised by others. A quick glance at the highpoints of the year.

EASE Organises

Policy Breakfast
Brussels, 14 March
EASE organised a policy breakfast on the
DG Energy Working Paper "The future
and challenges of Energy Storage". Mr
Jean-Marie Bemtgen, Policy Of-

ficer at DG Energy of the
European Commission,
presented the Work-
ing Paper. The event
was attended by 25
participants and re-
sulted in an interest-
ing Q8A session.

Roadmap- launch
Brussels, 17 April
The European Energy Storage Technology
Roadmap towards 2030, jointly published
by EASE and EERA, was officially launched
in the Baden-Wurttemberg Representa-
tion in Brussels. After Mr Wiktor Raldow
from DG Research & Innovation opened
the event, the roadmap was presented by
both EASE and EERA. A panel discussion,
which included Ms Andreea Strachines-
cu from DG Energy and Mr Henrik Dam
from DG Research & Innovation, followed.
The event was attended by
around 100 partici-
pants, amongst
which  many
EU-officials.

L & 2
.

EU Sustainable

Energy Week

Brussels, 24-27 June

EASE organised a High Level

Policy Conference on ‘Facilitat-

ing Energy Storage to allow fast

growth of sustainable energy’

together with Eurelectric & the
stoRE Project. Over a hundred

people participated.

Policy Breakfast
Brussels, 3 July
EASE organised a policy breakfast on

the DG Energy Green Paper "A 2030
Framework for Climate and Energy Poli-
cies". Ms Mechthild Wérsdorfer, Head of
Unit at the European Commission’s DG
Energy, explained the paper, some pre-
liminary results of the public consultation
and the next steps. The event had 24 par-
ticipants.

Lunch in the European Parliament
Brussels, 12 November

A lunch discussion on the EASE/EERA
Roadmap 2030 was organised by EERA
and EASE in the European Parliament.
The event was chaired by the MEP Ma-
ria da Graca Carvalho and sponsored by
DTU. The speakers were Hans Hvidtfeldt
Larsen from DTU, Prof Hans-dJirgen Seif-
ert from KIT and EERA, Patrick Clerens
from EASE, Keith McGrane from Gaelec-
tric and Norela Constantinescu and Jean-
Marie Bemtgen from DG Energy.
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2nd Annual Reception

Brussels, 3 December

The European Commissioner for Energy,
Mr Oettinger, and the Head of the Energy
Systems Evaluation Unit of the Joint Re-
search Centre of the European Commis-
sion, Mr Peteves, attended the event and
gave a speech. The Energy Storage data-
base was launched. There was a total of
130 participants.




EASE Participates

InnoGrid2020+
Brussels, 20-21 February
EASE discussed the work being done on
the EASE/EERA Roadmap and partici-
pated to a panel discussion on
Energy Storage and its cost
and demand.

ESN/IMechE
Conference
London, 12 March
EASE gave a presentation on
"European Initiatives from Industry
and Governments to encourage and sup-
port Electricity Storage".

Hannover Messe
Hannover, 9-11 April
“Life needs Power”.
EASE chaired a panel
discussion titled “En-
ergy Storage technolo-
gies - which solutions
are future proof?”

SET Plan Conference

Dublin, 7-8 May

EASE attended the 6™ Strategic Energy
Technology Plan Conference, hosted by
the Irish presidency.

Power-Gen Europe

Vienna, 4-6 June

EASE chaired a session on Energy Storage
Alternatives.

Grid Scale

Energy Storage
Conference
Brussels, 1-2 July
EASE presented EASE
and its activities during
the opening session “Reg-
ulatory and Policy Developments”.

European Utility Week

Amsterdam, 15-17 October

Mr Delpech gave a speech on the topic
“Energy Storage, why do we need it?”. Mr
Roettgen participated in a panel discus-
sion on the integration of Renewable En-
ergy Sources and on the value of storage.

Colloque 2013

Paris, 17 October

This year's collogue was focused on the
introduction of renewable energy in the
electricity system. Mr Delpech gave a
presentation.

EASE will Organise

Global Energy Storage Conference
Paris, 19-21 November 2014

EASE is organising its first global Confer-
ence together with ESA (the US Energy
Storage Association) in the Cercle Na-
tional des Armées in Paris.

The conference will last three
days, with each day focus-
sing on a fundamental
part of the Energy Stor-
age discussion. Next
to the plenary ses-
sions, there will also
be an exhibition area.

Day 1 wil focus on
Technology and Re-
search and will be organ-
ised with the assistance of
the Joint Research Centre of
the European Commission and of
Sandia National Laboratories.

Day 2 will focus on the Market and Busi-
ness Cases and will be organised by the
European & American Energy Storage as-
sociations.
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Global Conference
Explaining | Exchanging | Enabling

Day 3 will focus on Policy and will be or-
ganised with the assistance of DG Energy
of the European Commission and of the
Department of Energy of the USA.

To ensure the lasting impact of the confer-
ence, a declaration of intent will be signed
at the end of the 3™ day. This will send a
strong signal to both the private and the
public sector about the relevance/ neces-
sity of Energy Storage and the increasing-
ly important role it will play in the future.
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EASE ENGAGEMENT

Next to writing its own roadmap, coming up with its own definitions of Energy Storage technologies,
EASE has strived to cooperate with as many projects and as many entities as it could fit in its schedule.

e-Highway 2050

EASE is a stakeholder in the
e-Highway 2050 project; a
project supported bythe EU Sev-
enth Framework Programme
for Research and Technologi-
cal Development and aimed at
developing a methodology to
support the planning of the Pan-
European Transmission Net-
work, focusing on 2020 to
2080, to ensure the reliable
delivery of renewable electric-
ity and pan-European market
integration.

HEA - Roadmap 2030

EASE contributed to the Hydro
Equipment Technology Road-
map of the Hydro Equipment
Association.

European Commission
Smart Grid Task Force

EASE continues to participated
to the European Commission
Task Force on Smart Grids,
providing input on regulatory
and industry aspects.

SET Plan Integrated Roadmap
EASE and its members are ac-
tively involved in the Strategic
Energy Technologies Plan In-
tegrated Roadmap. This road-
map has as aim the consolida-
tion of the (updated) technology
roadmaps of the SET Plan while
retaining the technology spe-
cificities.

ag
Pt

IEA Energy Storage
Technology Roadmap

EASE participated to the En-
ergy Storage Technology Road-
map of the International Energy
Agency. Its key goals were to
understand and communicate
the value of Energy Storage to
energy system stakeholders.
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CBA Methodology

ENTSO-E (the European Net-
work of Transmission System
Operators for Electricity)
asked EASE to contribute to
the development of a Cost-
Benefit Analysis Methodol-
ogy on Energy Storage in the
framework of the TYNDP
2014 (Ten-Year Network De-
velopment Plan). EASE submit-
ted a proposal in June 2013
and will also contribute to the
next TYNDP 2016.

This cooperation was also
framed in the participation
of EASE to the ENTSO-E
Long Term Development
Stakeholder Group.

network
codes.cu

\\ chsz(ga*r*
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Two of the main objectives of EASE are to
* be the voice of the Energy Storage community, actively promoting the use of Energy Storage in Europe and worldwide.
* build a European platform for sharing and disseminating Energy Storage-related information.

To do this, EASE is continuously striving to maintain its existing partnerships and build new ones.

Member Visits

In order to better understand
Energy Storage and its differ-
ent technologies, the EASE
secretariat always welcomes
the opportunity to organise
visits to its members' pro-
jects and to promote what
they are doing in the field of
Energy Storage.

In 2013, there have been vis-
its to:

* TDK
Malaga, Spain
* EON
Falkenhagen, Germany
* Alstom Hydro
Grenaoble, France
* Hydrogenics
Oevel, Belgium
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Coordination with the Euro-
pean National Energy Stor-
age Associations

In October 2013, EASE em-
barked upon a long and fruit-
ful cooperation with the differ-
ent national Energy Storage
Associations from all over
Europe.

The first meeting attracted rep-
resentatives from BDEW (Ger-
many), BVES (Germany), ESN
(UK] and Anie-Energia (Italy).

It was agreed upon to have 2
informal meetings per year
to update each other on the
relevant policy developments
and to possibly coordinate a
response. This way, duplicate
efforts can be avoided, while
learning from the specific
expertise and issues of the
other organisations.

It also allows the different as-
sociations to see where their
efforts would make the most
sense, and where it would be
better to band together with
the others to achieve better
results for Energy Storage.
The next meeting will be held in
May 2014 and several nation-
al associations from, amongst
others France and Portugal,
have shown interest in joining
this little get-together.
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OLD AND NEW PARTNERSHIPS

Cooperation & MoUs

EASE has been tightening the
bonds with its American coun-
terpart, the Energy Storage
Association. After signing a
Memorandum of Understand-
ing (MoU]) with the association,
plans are underway to organ-
ise a Global Energy Storage
Conference.

Furthermore, EASE has been
talking to other European play-
ers in the Energy Storage field,
amongst others the University
of Birmingham (member of
the Centre of Low Carbon Fu-
tures) and the Joint Research
Centre of the European Com-
mission.

The association has also been
cooperating with the Euro-
pean Electricity Grid Initiative
(EEGI), which was involved in
the mapping of Energy Stor-
age in Europe, and with the

Energy Materials Industrial
Research Initiative (EMIRI).

For more information on the
ties and partnerships of EASE,
check the following page
which includes more of our
national and European part-
nerships.
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SECRETARIAT

Jean-Michel Durand
Technical Advisor

Xavier Hansen

Policy Asistant

PARTNERS

EASE is establishing a network with
partners sharing the same goal of
contributing to the development of
a sustainable energy system.

As a result, EASE cooperates with
other national and international
associations, related to the field of
Energy Storage, to exchange knowl-
edge, coordinate actions and share
best practices.

Patrick Clerens
Secretary General

Tom De Latte
Communications Officer

NATIONAL ASSOCIATIONS
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Maria Jo&o Duarte
Policy Officer

Michela Bortolotti
Communications Assistant
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Energy Storage is playing a more and
more prominent role, and so is EASE. This
is reflected by two additional members
joining in 2013, with several more poten-
tial members in the process of joining.

The strengths of EASE are both internal
as well as external. The large panoply of
technologies and their applications in the
energy chain represented amongst its
34 members gives EASE a hoalistic under-
standing of the Energy Storage sector. The
Technology Descriptions are one of the
products of this diversity. In addition, the
association has demonstrated a strong
structural flexibility through its constant
adaptations to the realities in the sector,
i.e. in its reorganisation of the committees
and the creation of new Working Groups
and Task Forces. Externally, EASE has
been opening up to other organisations
across Europe and all over the world. This
has resulted on the one hand in the pro-
duction of common documents, with the
Joint EASE/EERA recommendations for a
European Energy Storage Technology De-
velopment Roadmap towards 2030 as a
prime example of European cooperation.
On the other hand, this has resulted in the

CLOSING BY SECRETARY GENERAL PATRICK CLERENS

widening and deepening of the relations
with other associations, ranging from a
first meeting with the European national
Energy Storage associations, over the
signing of MoUs with other European as-
sociations, to a discussion on the creation
of a European Technology Platform.

It is this rich and close coordination be-
tween EASE, its members and other or-
ganisations that gives EASE the tools to
help others to identify and understand the
realities and stakes of the Energy Storage
sector. This is also why EASE has turned,
over the last two years, into the indispen-
sable voice for Energy Storage in Europe.
The presence of both Dr Peteves - Head
of Unit of the Joint Research Centre - and
Mr QOettinger - the European Commis-
sioner for Energy - at the 2" EASE Annual
Reception confirmed this, while emphasis-
ing the association’s dedication to both
technology and poalicy.

This does not, however, mean that EASE
will rest on its laurels. In 2014, the asso-
ciation will take the next steps in its young
but intense life. The members are looking
in the creation of an ETP on Energy Stor-

/" N\
EASE

N/

European Association
for Storage of Energy

age, to really bring together all European
players under one roof and maximise the
potential of storage. Globally speaking,
EASE has initiated the preparation of a
Global conference on Energy Storage.
This conference will be organised in Paris,
in November 2014, together with the Eu-
ropean Commission, the Joint Research
Centre and the national associations of
the USA, India and China. The objective is
to further raise awareness of the impor-
tance of Energy Storage in the energy sys-
tem of tomorrow. It will also bring togeth-
er all stakeholders of the Energy Storage
sector to shape an effective and realistic
implementation of this future today. Be-
cause, as | have often said before:
Transmission lines may bring energy from
point A to point B, but storage will bring it
from today to tomorrow.
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MEMBERS (as per MaRcH 2014)
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ABB

AffolternstraBe 44
CH-8050 Ziirich

Tel: +41 433177111
www.abb.com
o0 000

Fundacién CIRCE

Mariano Esquillor Gomez 15
Edificio CIRCE
ES-50018 Zaragoza

Tel: +34 976761863

www.fcirce.es

o0 000

E.ON

E.ON-Platz 1
DE-40479 Disseldorf

Tel: +49 21145790
WWW.E0N.com

o0 000

Enel

Viale Regina Margherita 137
IT-00198 Rome

Tel: +39 0683051
www.enel.com

o0 000

GDF Suez

PI. Samuel De Champlain 2
Faubourg de I'Arche
FR-92930 Paris

Tel: +33 153387964

www.gdfsuez.com
o0 000

Hydrogenics Europe

Nijverheidsstraat 48c
BE-2260 Oevel

Tel: +32 14462110
www.hydrogenics.com

o0 000

Maxwell Technologies
Route de Montena 65
CH-1728 Rossens

Tel: +41 264118500
www.maxwell.com
xXxxxi

Saint-Gobain

Les Miroirs
Avenue d'Alsace 18
FR-92096 La Défense Cedex

Tel: +33 147623667

www.saint-gobain. fr

o0 000

Alstom

Avenue André Malraux 3
FR-92309 Levallois-Perret
Cedex

Tel: + 33 141492000
www.alstom.com

o0 o000

DEME Blue Energy

Scheldedijk 30 - Haven 1025
BE-2070 Zwijndrecht

Tel: +32 32505490
www.deme.be

o0 o000

o0 o000

FIAMM

Viale Europa 63
IT-36075 Montecchio
Maggiore

Tel: +39 0444709311
www.fiamm.com

o0 o000

GE Power & Water

Lancaster Park, Newborough
Road, Burton on Trent
UK-DE139PD Staffordshire

Tel: + 44 1283575897

WWW.geenergystorage.com
o0 000

IK4 Cidetec

Paseo de Miramon 196
ES-20009 San Sebastian

Tel:+34 943309022
www.cidetec.es

o0 o000

Mitsubishi Hitachi Power
Systems Europe

Schiffer StraBe 80
DE-47059 Duisburg

Tel: +49 20380380

www.eu.mhps.com

o0 o000

Siemens
Freyeslebenstrasse 1
DE-91058 Erlangen
Tel: +49-9131-180
WWw.siemens.com

o0 o000

BASF

BEO1 Benckiserplatz1
DE-67059 Ludwigshafen

Tel: +49 6216076301
www.basf-fb.de

o0 o000

DNV GL Energy

P.0. Box 9035
NL-6800 ET Arnhem

Tel: +31 263569111
www.dnvgl.com

o0 o000

EDF R&D

Av. de Wagram 22-30
FR-75008 Paris

Tel: +33 140424637
www.edf.com

o0 o000

Fraunhofer UMSICHT

Osterfelder StraBe 3
DE-46047 Oberhausen

Tel: +49 20885980
www.umsicht.fraunhofer.de

o0 000

DNV GL Renewables
Advisory

St Vincent's Works,
Silverthorne Lane
UK-BS2 0QGD Bristol

Tel: +44 1179729900

www.dnvgl.com
o0 000

Isentropic

Brunel Way 7
Segensworth East, Fareham
UK-Hampshire PO15 5TX

Tel: +44 8452062070

www.isentropic.co.uk
o0 000
Panasonic R&D Center

Monza StraBe 4c
DE-63225 Langen

Tel: +49 61037660
www.industrial.panasonic.com
o0 000

TDK Electronics Europe

Wanheimer StraBe 57
DE-40472 Dusseldorf

Tel: +49 21190770
www.global.tdk.com

o0 000

Robert Bosch

Robert Bosh Platz 1
DE-708389 Gerlingen-
Schillerhéhe

Tel: +49 7118110
www.bosch.com

o0 000

DONG Energy

Kfraftvaerksvej 53
DK-7000 Fredericia

Tel: +45 99551111
www.dongenergy.com

o0 000

Elia Group

Boulevard de I'Empereur 20
BE-1000 Brussels

Tel: + 32 25467011
www.eliagroup.eu
o0 000

Gaelectric Energy Storage

Portview House,
Thorncastle Street
|E-Ringsend - Dublin 4

Tel: +353 16430800
www.gaelectric.ie

xXxxxi
Glen Dimplex

0Old Airport Road,
|E-Cloghran, Dublin
Tel: +353 18523400

www.glendimplex.com
o0 000

o0 000

RWE

Opernplatz 1
DE-45128 Essen

Tel: +49 2011200
WWW.Pwe.com
o0 000

Fundacién Tecnalia R&I

Parque Tecnoldgico de Bizkaia
C/ Geldo. Edificio 700
E-48160 Derio (Bizkaia)

Tel: +34 946430850
www.tecnalia.com

o0 000
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Fundacién CENER-CIEMAT

Ciudad de la Innovacién 7
ES-31621 Sarriguren

Tel: +34 948252800
WWW.CENer.com
o0 o000

DTU

Anker Engelunds Vej 1
Bygning 101A
DK-2800 Kgs. Lyngby

Tel: +45 45252525
www.dtu.dk

o0 o000

EnBW

Durlacher Allee 93
DE-76131 Karlsruhe

Tel: +49 7216315477
www.enbw.com
XXX

Gas Natural Fenosa

Plaga del Gas 1 pl. 11
ES-08003 Barcelona

Tel: +34 934025616
www.gasnaturalfenosa.com
o0 000

Highview Power Storage

1 Northumberland Avenue,
Trafalgar Square
UK-WC2N 5BW London

Tel: +44 2075725800

www.highview-power.com
o0 000

Kolibri Power Systems AG

Neue Mainzer StraBe 75 D
DE-60311 Frankfurt am Main

Tel: +49 6915300327
www.kolibri-ag.com
cccee

Saft

Rue Sadi Carnot 12
FR-93170 Bagnolet

Tel: +33 149931918
www.saftbatteries.com
o0 000

Terna

Viale E. Galbani 70
IT-00156 Rome

Tel + 39 0683138111
www.terna.it

o0 o000
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